Objective: Informed consent forms that are used prior to administering anaesthesia inform patients before any proposed surgical procedure or treatment. They should provide patients with sufficient information about the operation and treatment. Readibility refers to whether it is easy or hard for a reader to read and understand an available text, and this is evaluated via various formulas. The aim of this study was to evaluate the readability of different informed consent forms commonly used in the anaesthesiology departments of different hospitals in our country using different readability formulas.
Introduction
R eadability is a concept specific to language, and was developed in the early 19 th century in the United States of America (1).
Briefly, readability gives information on the characteristics of syllables, words and sentences of the relevant language as well as whether the text is easily understandable by a reader with a certain level of intelligence by introducing some quantitative data concerning the texts. In the past, this concept had been mostly used in interacademic correspondence, military institutions and health organizations (2) . The factors that influence readability include mean word length, word frequency, number of words with multiple syllables, mean sentence length, number of words with multiple meanings and mean number of syllables. Readability of a sentence decreases as the number of words in the sentence increases (3).
Readability formulas have been developed to assess the readability using measures such as length of words and sentences and number of syllables in a word. There are more than 40 formulas to analyse readability. The most commonly used readability formulas include Gunning fog index, Flesch-Kincaid readability formula, and Ateşman readability formula.
Literature review in English and Turkish revealed no study that investigated the readability level of anaesthesia consent forms.
The present study aimed to assess the readability level of informed consent forms that are used prior to anaesthesia in Turkey, using readability formulas.
Methods
The present study was carried out between 01.01.2013 and 05.06.2013 with the approval of "Dokuz Eylül University Medical Faculty, Ethics Committee for Non-interventional Research".
In Turkey, each hospital has anaesthesia consent forms, developed according to certain standards. Anaesthesia consent forms used in the anaesthesiology departments of the universities (n=15), ministry of health training and research hospitals (n=15) and state hospitals (n=15) in Turkey were obtained and readability index for each form was calculated. Anaesthesiology chairman of each institution was contacted via e-mail or phone call and was informed about the study. Pre-anaesthesia consent forms were requested from the institutions participated in the study.
Each consent form was visualized by "Microsoft Word" program and the words were automatically counted. Readability level of each consent form was assessed by Gunning Fog index, Flesch-Kincaid Readability Formula and Ateşman Readability Formula. The first 100 words of the consent forms was automatically analysed by an "online calculator". Calculations were made also manually to check the accuracy of the results obtained.
For Gunning Fog index measurement, the first 100 words of the text was taken and the proportion of three-syllable words and mean word count were calculated; the results were entered in the Gunning Fog Formula. Assessment according to education levels is a characteristic of Fog index. Fog Index= 0.4x (proportion of words with three syllables + mean word count) Proportion of words with three syllables=(number of words with three and more syllables/number of words remained) x100
Mean Word count=number of words/number of sentences.
A result between 8 and 10 indicates that it is an easy text, but a result higher than 11 indicates that it is a difficult text (4).
For the Flesch-Kincaid formula, the first 100 words of the text were taken and calculation was made by determining word length and sentence length (Table 1) .
Flesch-Kincaid Reading ease= (0.39x sentence length)+(1.18x word length)-15.59
Word length=number of syllables/number of words Sentence length=number of words/number of sentences The text is considered easy as the number of syllables for each word becomes closer to 1; whereas the text is considered difficult as the number of syllables for each word becomes closer to 10. The same is also valid for a sentence; the text is considered easy as the number of words becomes closer to 1, whereas the text is considered difficult as the number of words becomes closer to 10 (1).
Finally, for the calculation of Ateşman Readability Index, calculation was made over the formula by taking the first 100-words of the text. According to this formula, a text is easy as the readability level becomes closer to 100, but difficult as the readability level becomes closer to 0 (Table 2) (5). Additionally, the proportion of medical terms was determined in percentages (%) by counting the number of medical terms in the first 100 words of the forms.
Statistical analysis
Results were analysed using statistical analysis and data evaluation programs, and mean readability index and mean proportion of medical terms were determined. Statistical Package for Social Sciences version 15 (SPSS 15.0, Chicago, IL, USA) 
Results
The present study comprised informed consent forms of 45 institutions in Turkey. None of the consent forms was excluded. Data about consent forms are presented in Table 3 . No significant difference was observed between the forms obtained from different types of institutions in terms of mean number of letters, syllables, words and sentences. The number of words with three and more syllables was significantly higher in forms obtained from university hospitals as compared to those obtained from state hospitals (p<0.05). According to Gunning fog index, readability level of university consent forms was significantly higher in comparison to that of state hospitals (p<0.05). However, readability level of the consent forms of research and training hospitals and state hospitals were also low. All forms displayed a very low readability level according to Flesch-kincaid formula. According to the Ateşman's formula, readability level of university hospital forms was significantly lower as compared to that of the training hospitals (p<0.05). According to the Ateşman's formula, the mean readability level of all forms was 33.2 (26.0-37.0). The rate of medical terms was 4% with no difference determined between the institutions.
Discussion
Informed consent forms that are being used prior to anaesthesia are the forms prepared to inform the patient of a surgical procedure or intervention that he/she would undergo. They are one of the bases of relationship between patient and physician. Therefore, it is important that the informed consent forms are clearly understood by the patient. The present study investigated the readability level of anaesthesia consent forms used in the hospitals of Turkey.
It is not sufficient for physicians to only follow the most recent medical information while performing their skills. Medical jurisprudence and medical ethics, which are the other components of medical practices, are also the determinants of practice (6) .
Knowing professional legislation is as important as acting in accordance with standard practices pre-specified in anaesthesia and reanimation field.
The legal dimension of patient-physician relationship begins with the referral of the patient to physician and the initiation of diagnostic testing and treatment. In this case, legally, an invisible proxy agreement develops between patient and physician. The physician performs his/her profession in diagnosis, treatment and any kind of intervention within "permitted risk", i.e. certain rates of "complication", as long as he/she follows all these rules in the proxy agreement (7) (8) (9) . It is necessary to inform the patient about "complications" that might occur during anaesthesia and reanimation procedures and to obtain the patient's consent separately for each intervention. With the informed consent form, the physician must obtain the written consent of the patient after informing the patient about patient's current health status, recommended treatment methods, likelihood of success of treatment methods, duration and risks, the use of medications and potential side effects, alternative ways of treatment and probable consequences in case recommended treatment is not accepted, and intervention and surgery that the patient would undergo. In case of emergency conditions where the patient is unable to give written consent, in unconscious patients, and in case the patient has not attained majority; written consent must be obtained from the legal guardian or legal representative of the patient (6, 7, (9) (10) (11) (12) .
Consent forms should be written in a simple, plain but understandable language and should include adequate information. Therefore, the patient needs to understand well the point in this form and to decide whether he/she would give consent or not.
Today, readability has become a universal concept, on which linguists study intensively (4).
According to Chall (13) , readability studies have been made for the language to become more understandable. If a text comprises numerous unknown words and if these words are frequently repeated in that text, the text becomes difficult to read.
The Gunning Fog index is an assessment tool that is based on sentence length and the ratio of the percentage of words with multiple syllables (14) . The present study found the readability level of university consent forms to be easy and that of training and state hospitals to be difficult according to the Gunning fog formula (Figure 1 ).
This result was not consistent with the results that we obtained using other readability formulas. Chall (13) reported that a formula that was developed structurally for a different language might not give the same results for another language.
Therefore, in the present study, we mainly considered "Ateşman readability formula" of Flesch, which was adapted into Turkish by Ateşman (5), although we also used the other formulas.
According to Ateşman (5), readability is the texts' being easy or difficult to understand for the reader. However, there are some differences between readability and understandability. Both qualitative and quantitative characteristics should be considered while scrutinizing the texts. Text content is of great importance for understandability, i.e. the order of the words and the way the idea is explained is important. Short and clear words with generally known meaning should be used and the words should not be repeated frequently.
In readability, grammatical characteristics of texts and length of words and sentences are taken into account. In the present study, readability level according to the Ateşman formula was very low in the university consent forms and low in the training and state hospital consent forms. The present study took the Ateşman formula, the unique readability formula adapted into Turkish, as the basis. This indicates that consent forms in the university hospitals, which are at certain academic level, have been prepared at academic level.
Flesch-kincaid index is one of the most frequently used methods; length of words and sentences is important and it indicates education level. For example, if the result is 8.6, it means that the text addresses the individuals with an education level of 8 years (15).
According to this formula, the present study determined very low readability levels for all consent forms. This was consistent with the results obtained by Ateşman's formula (Figure 2 ). It was determined that anaesthesia consent forms address the individuals at academic education level. Sharp (16) reported that oncological information forms are too long and difficult for patients to understand what they read.
In general, studies suggest a relation between education and comprehension level. Identifying the education level at which a text is written gives certain information about its understandability. Anaesthesia consent forms must be understandable for patient population of all education levels. A cancer institution in the USA recommended preparation of information forms according to 8-year education level (17) .
Information forms may lead to misunderstanding for an individual that is not familiar with medical terms even though she/he has a high education level. Therefore, consent forms should not include medical terms as far as possible. In the present study, the rate of medical terms was very low as 4%.
According to 2010 data from Turkey, the mean education level of the population aged over 15 years was reported to be 7.18 years, whereas the mean education level of females over the age of 15 years was 6.33 years (18) .
While preparing anaesthesia consent forms, attention must be paid for the forms to be understandable in the way to comprise patient population of the lowest education level.
The present study comprised 45 institutions from Turkey. Therefore, the results of this study hardly reflect the situation in Turkey. It would be appropriate to give information on the general status in our country by further large-scale studies.
Conclusion
Although readability tests do not give definite results on understandability of the text, they give some idea on the level of text. In conclusion, the present study determined that readability levels of anaesthesia consent forms used in Turkey are quite low. Education level in Turkey must also be taken into account while preparing anaesthesia consent forms. We think that care must be taken about this subject, which medically and legally binds the physicians. 
